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NEW ZEALAND 
PATENTS ACT, 1953 

PROVISIONAL SPECIFICATION 

"Xenotransplantable Porcine Islets For Diabetes. 



We,DIATRANZLIMITED ^ * zM do hereby declare this 
of 19 Laureston Avenue, Papatoetoe, Auciuanu, w 
invention to be described in the following statement: 
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^ present invention relates ,o improvements in and/or relating to *e treatment 
results^!, morbidity and and leads ,„ considerable financa, costs to 

pancreatic p .slet cells, obt lantation can restore not only the msuhn- 

m0A r^Z^TZ tuningof insulin release in response to multiple 
secreting unit, but also ine pi c Laneerhans. 

neural and humoral signals arising withm ^^ ^ 0 ^ isle, tissue. 
" Tt 1 — X SJU — ive since: 

donor animals; 

(a) extracting pancreatic p islet cens irum p 5 

treatine said islets with nicotinamide, 
J "Ling said isle, in a biocompatible materia, which w, 1 aUow „ 

v,v 0 glucose movement to and insulin movement from and 

Meeting or otherwise implanting the encapsulated islet cells of step (c) so 
W al " tlsplant into said mammalian patient an effective amount 

piglet islet cells capable of producing insulin in the patient, and 
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(.) (optionally) administering nicotinamide to said mammalian patient at leas. 

subsequent to transplantation; and 
(f) (optionally) administering a casein-free die, to said mammalian patient. 
As used herein ••administering" includes self admimstenng. 
£efe«bly said piglets a, or near ml, term gestation from which the pancreatic 0 
isle t cells are extracted are at from -20 to + 10 days Ml 

Preferably said piglets are at from -7 to +10 days full term gestation. 

said'encapsuiation is with an alginate materia, (preferably sodium 
, • ,^ (whether after pre-coating or not with some other material). 
a,gl Pr 2 CsaM alginate (preferably sodium alginate) is in ultra pure form. 

Freely each iL or grouping of isle, is entrapped in an ,„ v,vo msuhn and 
g ,ucose porous biocompatible alginate or alginate „ ^ said 

Preferably such coating prevents, once implanted, direct tissue con 

Preieraoiy sw. . . , ., . fV ,. stnereau i s iteporosityoncermplanted. 

^^^^^^ «— • — T* 

sol ution mT^urce of compatible cations thereby to entrap the isle. ,n a cation - 



alginate gel. 



e gei. . i 

Preferably said cation alginate gel is calcium-algmate gel. 
Preferably said alginate used in the solution is sodium algmate^ 

Preferably the islets and sodium alginate solution (preferably 1 6 /„ w w) s 
presented a Iplet (eg. through a droplet genets needle) into a bath of suitable 

thereafter optionally are provided with an outer coa, of a — ^te. 
Preferably said positive charging material is poly-L-omithrne. 
Preferably the gel entrapping the islets within the outer coating ,s then liquified. 

Preferably said unification is by the ^°^^bly about three) 
Preferably said capsules contain a plurality of islet cells tf>rei y 

„ lid with alignate which neutralizes any residual change on the poly-L- 

entile S^tSS; Paction process has involved the following ,e P s 

Seaweed harvest-Washing- Alginate extraction-Filtration (preferably a 0.2 m 

fil ^ Sre alginate is Kelco L V produced by Monsanto-Ke.co, US 



and has the following specifications 

1. Viscosity: 2% - 100-300 cps (Brookfield 25°C, speed 3,60 rpm) 

2. pH: 6.4-8.0 

3. Protein content <0.5% 

4. Filtration: through 0.2 //m 
5 Chemical analysis: 

Ca<100ppm Mg<40 P pm Mn:<10ppm 

7-n- <40 t>um Sr. <40 ppm 

Cu:<40ppm Zn. «vup P m 

Fe:<60 P pm Pb:<50 PP m As: <100 PP b 

Hg: <40 ppb Si: <1C Jppm ofPemgia): 39 EU/g 

6 Endotoxin level - measured by LAL test (at univers iy b 

^^t^tt, - ^; 0+ ^^.o-r.r.c^p.redeiidotoxin-rreej. 
rNB Any level below 100 EU/g in tms ten i=> ^ 

' 7 Molecular weight: 120,000- 190,000 kD 

8 Mannuronic acid (M) content: M fraction (FJ 61 /o 

from full term gestation but preieraoiy uici r 

agents such as, for example, I*"-* administered nicon namide prior to 

Preferably the mammalian patient is administer 

the casein-free diet is administered to the mammalian patient at leas, 

^ TrSToasein-free diet is administered prior to transplantation. 

ll a rubier aspectthe present invention consists in encapsu.ated pa.crea.ic ,.ets 
of a kind useful in a method aforesaid. m „ t h„d of oorcine B 

in still a further aspect the present invention consists in a method -P"^ 

substantially as hereinafter described and/or as shown ,n Figure 1 of me accompany 



biocompatible material. transplantation over human islet cell 

The major advantage of porcine islet cell transplantatio 

/ -c t^t the islet cell source can be readily expanded, and the biosatety ot 

transplantation is that the islet ceil sou practical viewpoint, 



environment. 



Cr-tconsiderationsre.ev^.o.heu.eofpo.cineis.etce^in.ransp^on 
.•smashes for type 1 diabetes include the following: 

• — ence — — * - 

Bonner-Weir 1997). This y equivalent blood glucose 

react similarly to their human counterparts m maintaining eq 



concentrations. 



f disease causing diabetes: successful long-term 

1. The nature of the disease S ofpati ents when the 

allotransplantation of human islets can be achte^d » over 0/o P ^ ^ 

disease is caused by non-immune P"^"-^^^, ^ win member, 

diabetic twin cannot reverse automtmune d.abete .long term tion . 

hypothetical in humans. 

2 - * "its „ P - » - — ; 

these highly specialised tissues. Such trauma can induce necros,s or apoptos.s - the la«er 

being quite delayed. 
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Further trauma may result ftom encapsulation. Processes used by us in both the 
. oftTefc and their encapsulation have been optimised to ensure rmmmal 

S^TS -ved swi* non-— ^^^^ £ 

for stimulated insulin production to occur. 

w ,» rA* recioient: transplantation does not require and avoids the need 
3 . Drugs used m the * are able to enter the 

for cytotoxic agents to suppress tne ~ _ , - - ^ ^ 

a)gi na.e microcapsu.e and cause L ratio nale, see section lAbdow). 

In stead, nicotinamide and a specal ^ specification have the abihty 

The transplantation procedures of our earner pat p 
over a period prior to rejection of providing porcme tnsuhn. In thts respect, w 

conducted clinical trials. ftft fr i s i e ts/kg bodyweight by 

Four type 1 diabetic adoiescents recetved 10,000 ^e £ 

iutraperitonea! injection. The is.ets ^^^^^Ln 3.2. An 
collagenase digestion, purification %££L die, both pre- and 

four recipients received oral mcoturarrude (1 .5 gMay ^ dear , 
post -transplantation. , .romp, — ^ Action in insulin 

^Z^X^™ «- ^ - «° - — — 

^^^^^^ - — ^ — 
rejection. However, no adverse ^ ^ in W o 

We have now shown alginate-encapsuiaic v u . lets were 

human diabetic patients, prolonged functioning of the —plan ... TtaJJ -re 

transplanted by — 

^^ii^Kl^ - a soy-base.casein-free 
encapsulation being as aforesaid. Islet cells ot / days to 

used. DATED THIS DAY OF^^ 

A.J. PARK & SON 
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